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(57) ABSTRACT 

An airbag device for a motor vehicle which includes an 
airbag (20) consisting of an inflatable gas cushion, a gas 
generator (26) for filling the airbag (20), a gas conduit tube 
(18) extending through a divided-off portion of the airbag, 
exhaust ports in the gas conduit tube (18), a profiled ledge 
(10) having an ejection channel configured therein and in 
which the airbag (20) arranged in Stacked folds is accom 
modated along with the gas conduit tube (18), and fasteners 
for holding the modular unit comprised of the profiled ledge 
(10), the airbag (20) and the gas conduit tube (18). 

22 Claims, 5 Drawing Sheets 
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NFLATABLE PROTECTION DEVICE FOR 
PROTECTING HEAD AND CHEST AREAS 
OF PASSENGERS IN AN AUTOMOBILE 

DURING ASIDE COLLISION 

The invention relates to an inflatable vehicle occupant 
protective means for head and thorax Side impact protection. 
A protective means of this kind is already known from 
German utility model 296 05896.3 comprising a gas bag 
extending in the activated condition between the Apillar and 
the C pillar of a vehicle and covering the majority of the side 
panes thereof. 

The present invention involves efficient series 
production, expedient accommodation and functional opti 
mization of Such a protective means in the vehicle. In 
accordance with the invention the protective means com 
prises an elongated receiving housing of channel-shaped 
croSS-Section and at least one inflatable gas bag Stowable 
folded in the receiving housing. Extending within the gas 
bag over at least a Substantial part of its length is a gas inlet 
tube connected to a Source of compressed gas. This gas inlet 
tube is provided with a plurality of gas exit ports distributed 
over its length. The channel-shaped croSS-Section consists of 
a first flat leg, a Second leg consisting of two flat, angled 
Strips, and a web joining the two legs to each other. 
Furthermore, the first Strip of the Second leg has a lesser 
width than the first leg, and the Second Strip is oriented 
obliquely relative to the free longitudinal edge of the first 
leg. The elongated receiving housing can be accommodated 
in the vehicle along the roof edge under a cladding. The 
folded gas bag is held together in the folded condition in the 
interior of the receiving housing. The longer, flat leg of the 
receiving housing adjoins the vehicle body; the Second Strip 
of the Second leg oriented obliquely to the free longitudinal 
edge of the first leg forms a closure flap which can be spread 
open, need not be connected to the first leg and which Solely 
by its stiffness holds the folded gas bag in the interior of the 
receiving housing. For introducing the folded gas bag into 
the interior of the receiving housing the legs thereof can be 
Spread apart, these moving elastically back into place to 
encompass the gas bag after it has been introduced into the 
receiving housing. When the gas bag is inflated the legs of 
the receiving housing are spread apart by the expansion 
preSSure of the gasbag to allow the gas bag to emerge. In this 
action the Second Strip of the Second leg Serving as the 
elastic closure flap forces the gas bag downwards, prevent 
ing it from expanding towards the vehicle occupant into the 
interior of the vehicle. Accordingly, due to the configuration 
of the receiving housing an orienting effect is achieved 
which is of major significance for the expansion behaviour 
of the gas bag. 

The receiving housing is fabricated preferably as an 
injection molded part of a thermoplastics material, permit 
ting efficient Series production whilst ensuring good 
mechanical properties, more particularly also as regards the 
Spreading behaviour of the two legs of the receiving housing 
and the thereby achieved orienting effect. 

In a particularly advantageous further embodiment of the 
invention a flat profile part is provided in the elongation of 
the receiving housing, a slot-shaped receiving conduit being 
formed in this flat profile part for a folded projection of the 
gas bag and/or a tensioning Strap. The profile part may be 
configured flat, because the sail-type (non-inflatable) pro 
jection on the gas bag can be folded together in a few layers. 
It is especially of advantage when the flat profile part is 
integrally formed with a receiving conduit having a gener 
ally U-shaped croSS-Section. Wiring, cable pulls, water drain 
tubes and the like can be installed in this receiving conduit. 
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2 
Further features and advantages read from the attached 

Sub-claims as well as from the following description of 
Several embodiments with reference to the drawings in 
which: 

FIG. 1 shows a first embodiment of the protective means 
in the condition ready for fitting, 

FIG. 2 shows the protective means as shown in FIG. 1 in 
the activated condition; 

FIG. 3 is a section view along the line III-III in FIG. 1; 
FIG. 4 is a section view along the line IV-IV in FIG. 1; 
FIG. 5 is a schematic side view of the protective means 

in the transportable condition; 
FIG. 6 is a Schematic cross-sectional view on a magnified 

Scale illustrating the protective means in the activated con 
dition as jointed to the vehicle; 

FIGS. 7a to 7c are three design variants of the gas bag of 
the protective means, 

FIG. 8 shows a second embodiment of the protective 
means, and 

FIGS. 9a and 9b are two design variants of a gas bag in 
the embodiment as shown in FIG. 8. 

The vehicle occupant protective means shown in FIG. 1 
as a module ready for fitting has an elongated, curved shape, 
corresponding to the profile of the roof edge in a vehicle. 
The protective means extends in the vehicle between the A 
pillar and the C pillar, it not being necessary, however, that 
the total Surface area of the Side panes between the A pillar 
and the C pillar is covered by an inflatable gas bag. 

One significant component of the protective means is an 
elongated receiving housing 10 having a channel-shaped 
croSS-Section. Details of the croSS-Sectional shape of the 
receiving housing 10 are evident from FIG.3. This receiving 
housing consists of a first flat leg 12, a Second opposite leg 
comprising a first flat Strip 14a and a Second Strip 14b 
adjoining the latter at an angle, and a web 16 connecting the 
two legs. The web 16 is curved and adapted to the outer 
contour of a gas inlet tube 18 resting against the inner 
surface of the web 16 and extending over practically the full 
length of the receiving housing 10. The strip 14a is oriented 
parallel to the leg 12 whilst the strip 14b runs obliquely 
relative to the free edge of the leg 12. The receiving housing 
10 is fabricated preferably by injection molding from a 
thermoplastics material, this ensuring optimum mechanical 
properties in facilitated and efficient Series production, more 
particularly, a behaviour as regards StiffneSS and elastic 
deformation which is reproducible over a broad temperature 
range. 

In the interior of the receiving housing 10 a gas bag 20 
is Stowed in the folded condition. In this condition the gas 
bag 20 is held by the strip 14b of the second housing leg. 
This strip forms a deflectable closure flap, the stiffness of 
which ensures, even without being directly connected to the 
opposite leg 12, that the folded gas bag 20 remains enclosed. 

For installing the receiving housing in the vehicle use is 
made to advantage of the fasteners needed and provided in 
any case for two grab handles. These grab handles are 
usually secured by studs to the roof edge of the vehicle. To 
enable the Studs to pass through the receiving housing 10 
transversely, two lead-through sleeves 22 are provided for 
each grab handle, these lead-through sleeves passing 
through the receiving housing 10 perpendicular to the leg 12 
and the Strip 14a of the Second housing leg. On the Side of 
the leg 12 the lead-through sleeve 22 is provided with a 
flange 22a recessed in the leg 12. On the opposite Side the 
lead-through sleeve 22 is provided with a widened portion 
22b let in flush in the strip 14a of the second housing leg. 
The lead-through sleeve 22 forms a Spacer receiving the 
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axial forces applied by the Stud passing through this sleeve 
and Serving to Secure the receiving housing under the roof 
edge as well as to Secure the grab handle (not shown). A 
further function of the lead-through sleeves 22 is to maintain 
the gas inlet tube 18 in contact with the inner Surface of the 
curved web 16. 

To facilitate installation, hook-shaped hang-in elements 
24 are molded on that side of the leg 12 which comes into 
contact with the roof edge. These elements reach behind 
corresponding edges of the roof structure to Suitably position 
the elongated receiving housing So that Subsequently all that 
is needed is to Screw in the Studs for Securing the grab 
handles through the lead-through sleeves 22. 

As evident from FIG. 2, in its activated, inflated condi 
tion the gas bag 20 does not extend over the full length of 
the protective means, it instead covering the portion between 
the A pillar and C pillar in the vehicle where there is a risk 
of injury to the front and rear Vehicle occupants due to Side 
impact. The length of the receiving housing 10 is adapted to 
the longitudinal extent of the gas bag 20. The gas inlet tube 
18 extends from the rear end of the receiving housing 10 up 
to the portion of the C pillar where the Source of compressed 
gas 26 is arranged. 

The rear end of the gas bag 20 adjacent to the C pillar in 
the vehicle is connected to the C pillar by a tensioning Strap 
28. At its front end adjacent to the A pillar the gas bag 20 
comprises a Sail-type projection 30, generally triangular in 
shape, corresponding to the triangular shape at the front end 
of the side pane in the vehicle. The front end of this 
projection 30 is anchored to the A pillar. 

To receive the sail-type projection 30 on the gas bag 20, 
a flat profile part 32 is provided in the elongation of the 
receiving housing 10. The cross-sectional shape of this 
profile part 32 is evident from FIG. 4. Between two flat, 
parallel wings 32a, 32b a slot-shaped receiving conduit 34 
is formed in which the Sail-type projection 30 of the gas bag 
20 is received folded in a few layers. Molded on the profile 
part 32 is a receiving conduit 36 generally U-shaped in 
cross-section. This receiving conduit 36 is defined by two 
converging but elastically deflectable legs 36a, 36b. Wiring, 
a water drain passage or the like may be installed in the 
receiving conduit 36 which extends over only part of the 
length of the profile part 32. For fitting the profile part 32 to 
the vehicle Several latching pins 38 are molded in place, to 
be inserted into corresponding holes provided along the roof 
edge of the vehicle. 

The profile part 32 is preferably connected articulatedly 
to the adjacent end of the receiving housing 10, thus 
enabling it to be folded against the receiving housing as 
evident from FIG. 5, this configuration considerably sim 
plifying Storage and transportation. 

When the gas bag is activated compressed gas is blown 
into its chambers via the gas inlet tube 18 from the source 
of compressed gas 26, the gas inlet tube being provided with 
a plurality of gas exit ports distributed over its length. This 
results in an expansion pressure developing in the interior of 
the receiving housing causing the housing legs to be spread 
apart, the roof cover D of the vehicle Simultaneously being 
released from its anchorage and pushed open. Since the flat 
leg 12 of the receiving housing is Supported by the contact 
Surface of the roof edge, the opposite housing leg is 
deflected with the strips 14a and 14b by the expanding gas 
bag. This deflection occurs against the resistance formed by 
both the inherent Stiffness of the receiving housing and by 
the deforming roof cover D in the vehicle. Due to this 
resistance a pressure is exerted on the expanding gas bag 20 
downwards and thus the gas bag expands primarily down 
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4 
wards in the initial phase of its expansion. In cooperation 
with the roof cover D in the vehicle an orienting effect is 
achieved accordingly by the configuration of the receiving 
housing 10, this effect preventing the gas bag from expand 
ing in the direction of the vehicle occupant. 

Depending on the requirements of the vehicle, various 
configurations of the gas bag are possible which require no 
changes in the region of the receiving housing 10 or profile 
part 32. 

Accordingly, FIG. 7a shows a gas bag having the Sail 
type projection 30, as already described, a chamber 20a 
adjoining thereto, divided by two constrictions 40 into three 
compartments, a recessed portion 42 which is not inflated 
and consists, for example, of two interwoven plies of fabric, 
a further chamber 20b, a portion 44 likewise recessed and a 
rear chamber 20c divided into two compartments by a 
constriction 46. Via the tensioning strap 28 connected to the 
C pillar and the front end of the projection 30 anchored at the 
bottom to the Apillar, this gas bag is tensioned in the inflated 
condition between the cited pillars of the vehicle. Due to the 
side expansion of the chambers 20a, 20b and 20c a short 
ening in the effective length of the gas bag occurs as 
compared to its condition when not inflated. This contraction 
in length produces the tensioning between the A pillar and 
the C pillar. 

As is furthermore evident from FIG. 7a, slot-shaped 
portions 47, 48 are recessed along the upper edge of the gas 
bag 20, it being through these slot-shaped portions that the 
lead-through sleeves 22 are guided, thus making it possible 
to undertake Securing the receiving housing 10 through the 
gas bag. The Slot shape permits the already described 
longitudinal contraction of the gas bag on inflation. 

The variant as shown in FIG. 7b differs from that as 
shown in FIG. 7a merely by the tensioning strap 28 which 
is not Secured to the rear end of the gas bag but to the 
recessed portion 44. 

In the case of the variant as shown in FIG. 7c the front 
projection 30 is replaced by a tensioning strap 50, this strap 
50 being receivable in the flat profile part 32 like the 
projection 30. 

FIG. 8 shows an embodiment in which the gas bag 20 
extends over the portion between the Apillar and the B pillar 
of the vehicle when inflated. Despite this, the gas inlet tube 
18 is elongated up to the C pillar at which the source of 
compressed gas 26 is arranged. 

In the embodiment of the gas bag as shown in FIG. 9a a 
sail-type projection 30 is in turn provided. In the embodi 
ment as shown in FIG. 9b this projection is replaced by a 
tensioning strap 50. The receiving housing 10 has the same 
croSS-Sectional shape as the embodiment described above, 
likewise the flat profile part 32; but the receiving housing 10 
has a reduced length and no, or only a very slight, curvature. 
Instead of the tensioning Strap 28 a Sail-type projection 52 is 
provided in these two variants, this projection being analo 
gous to the projection 30 and featuring both a protective 
function as well as a tensioning function. 
What is claimed is: 
1. An inflatable vehicle occupant protective means 

mounted in the roof edge of a vehicle for helping to protect 
the head and thorax of a vehicle occupant in a Side impact 
collision, Said protective means comprising: 

an elongated receiving housing having a channel-shaped 
croSS-Section, 

at least one inflatable gas bag which is folded and Stored 
in Said receiving housing, 

a Source of compressed gas to provide gas for inflating 
Said gas bag, and 
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a gas inlet tube extending Substantially into Said gas bag 
and having a plurality of Spaced-apart gas exit ports 
through which gas flows to inflate Said gas bag, 

Said channel-shaped cross-section including a first flat leg, 
a Second leg having a first flat Strip and a Second Strip 
which is angled relative to Said first Strip, and a web for 
joining Said first and Second legs, 

Said Second Strip having an oblique orientation relative to 
Said first leg, and 

at least one lead-through sleeve passing through said 
receiving housing for receiving a fastener for attach 
ment to the vehicle, 

Said lead-through sleeve passing through a defined portion 
of Said gas bag which does not inflate, 

Said defined portion of Said gas bag being a slot extending 
in the longitudinal direction of the gas bag. 

2. An inflatable vehicle occupant protective means 
mounted in the roof edge of a vehicle for helping to protect 
the head and thorax of a vehicle occupant in a Side impact 
collision, Said protective means comprising: 

an elongated receiving housing having a channel-shaped 
croSS-Section, 

at least one inflatable gas bag which is folded and Stored 
in Said receiving housing, 

a Source of compressed gas to provide gas for inflating 
Said gas bag, and 

a gas inlet tube extending Substantially into Said gas bag 
and having a plurality of Spaced-apart gas exit ports 
through which gas flows to inflate Said gas bag, 

Said channel-shaped cross-section including a first flat leg, 
a Second leg having a first flat Strip and a Second Strip 
which is angled relative to Said first Strip, and a web for 
joining Said first and Second legs, 

Said Second Strip having an oblique orientation relative to 
Said first leg, and 

at least one lead-through sleeve passing through said 
receiving housing for receiving a fastener for attach 
ment to the vehicle, and 

two pairs of lead-through sleeves for receiving two pairs 
of grab-handle fastener Studs. 

3. An inflatable vehicle occupant protective means 
mounted in the roof edge of a vehicle for helping to protect 
the head and thorax of a vehicle occupant in a Side impact 
collision, Said protective means comprising: 

an elongated receiving housing having a channel 
shaped croSS-Section, 

at least one inflatable gas bag which is folded and 
Stored in Said receiving housing, 

a Source of compressed gas to provide gas for inflating 
Said gas bag, and 

a gas inlet tube extending Substantially into Said gas 
bag and having a plurality of Spaced-apart gas exit 
ports through which gas flows to inflate Said gas bag, 

Said channel-shaped cross-section including a first flat 
leg, a Second leg having a first flat Strip and a Second 
Strip which is angled relative to Said first Strip, and a 
web for joining Said first and Second legs, 

Said Second Strip having an oblique orientation relative 
to Said first leg, and 

at least one lead-through sleeve passing through Said 
receiving housing for receiving a fastener for attach 
ment to the vehicle, 

Said lead-through sleeve having a widened portion 
located flush with Said first Strip of Said Second leg. 

4. An inflatable vehicle occupant protective means 
mounted in the roof edge of a vehicle roof for helping to 
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6 
protect the head and thorax of a vehicle occupant in a Side 
impact collision, Said protective means comprising: 

an elongated receiving housing having a channel-shaped 
croSS-Section, 

at least one inflatable gas bag which is folded and Stored 
in Said receiving housing, 

a Source of compressed gas to provide gas for inflating 
Said gas bag, and 

a gas inlet tube extending Substantially into Said gas bag 
and having a plurality of Spaced-apart gas exit ports 
through which gas flows to inflate Said gas bag, 

Said channel-shaped croSS-Section including a first flat leg, 
a Second leg having a first flat Strip and a Second Strip 
which is angled relative to Said first Strip, and a web for 
joining Said first and Second legs, 

Said Second Strip having an oblique orientation relative to 
Said first leg, and 

at least one lead-through sleeve passing through Said 
receiving housing for receiving a fastener for attach 
ment to the vehicle, 

Said lead though sleeve having a flange recessed in Said 
first leg. 

5. An inflatable vehicle occupant protective means 
mounted in the roof edge of a vehicle for helping to protect 
the head and thorax of a vehicle occupant in a Side impact 
collision, Said protective means comprising: 

an elongated receiving housing having a channel-shaped 
croSS-Section, 

at least one inflatable gas bag which is folded and Stored 
in Said receiving housing, 

a Source of compressed gas to provide gas for inflating 
Said gas bag, and 

a gas inlet tube extending Substantially into Said gas bag 
and having a plurality of Spaced-apart gas exit ports 
through which gas flows to inflate Said gas bag, 

Said channel-shaped croSS-Section including a first flat leg, 
a Second leg having a first flat Strip and a Second Strip 
which is angled relative to Said first Strip, and a web for 
joining Said first and Second legs, 

Said Second Strip having an oblique orientation relative to 
Said first leg, 

Said gas bag including a Sail projection which is tensed in 
response to inflating Said gas bag, 

Said receiving housing including a flat profile part and a 
slot-shaped receiving conduit formed in Said flat profile 
part. 

6. The protective means according to claim 5 wherein Said 
flat profile part includes a molded-on receiving conduit 
having a U-shaped cross-section. 

7. The protective means according to claim 6 wherein Said 
receiving conduit is defined by two elastically deflectable 
legs. 

8. The protective means according to claim 5 further 
including at least one latching pin molded on Said profile 
part. 

9. The protective means according to claim 5 wherein said 
profile part is movably connected to an adjacent end of Said 
receiving housing. 

10. An inflatable vehicle occupant protective means 
mounted in the roof edge of a vehicle for helping to protect 
the head and thorax of a vehicle occupant in a Side impact 
collision, Said protective means comprising: 

an elongated receiving housing having a channel-shaped 
croSS-Section, 



US 6,224,091 B1 
7 

at least one inflatable gas bag which is folded and Stored 
in Said receiving housing, 

a Source of compressed gas to provide gas for inflating 
Said gas bag, and 

a gas inlet tube extending Substantially into Said gas bag 
and having a plurality of Spaced-apart gas exit ports 
through which gas flows to inflate Said gas bag, 

Said channel-shaped cross-section including a first flat leg, 
a Second leg having a first flat Strip and a Second Strip 
which is angled relative to Said first Strip, and a web for 
joining Said first and Second legs, 

Said Second Strip having an oblique orientation relative to 
Said first leg, 

Said gas bag in an inflated condition covering a side pane 
portion between an Apillar of the vehicle and a C pillar 
of the vehicle, 

Said gas bag including a Sail-type projection anchored to 
the A pillar, a first chamber portion adjoining the 
projection, Said chamber portion extending up to a B 
pillar of the vehicle, a Second chamber portion Spaced 
away from the C pillar, and a third chamber portion 
Spaced away from Said Second chamber portion 
towards the C pillar and connected by a tensioning 
Strap. 

11. An inflatable vehicle occupant protective means 
mounted in a roof edge of the vehicle for helping to protect 
the head and thorax of a vehicle occupant in a Side impact 
collision, Said protective means comprising: 

an elongated receiving housing having a channel-shaped 
croSS-Section, 

at least one inflatable gas bag which is folded and Stored 
in Said receiving housing, 

a Source of compressed gas to provide gas for inflating 
Said gas bag, and 

a gas inlet tube extending Substantially into Said gas bag 
and having a plurality of Spaced-apart gas exit ports 
through which gas flows to inflate Said gas bag, 

Said channel-shaped cross-section including a first flat leg, 
a Second leg having a first flat Strip and a Second Strip 
which is angled relative to Said first Strip, and a web for 
joining Said first and Second legs, 

Said Second Strip having an oblique orientation relative to 
Said first leg, 

Said receiving housing having hook-shaped hang-in ele 
ments molded onto one of Said first and Second legs. 

12. An inflatable vehicle occupant protective means 
mounted in the roof edge of a vehicle for helping to protect 
the head and thorax of a vehicle occupant in a Side impact 
collision, Said protective means comprising: 

an elongated receiving housing having a channel-shaped 
croSS-Section, 

at least one inflatable gas bag which is folded and Stored 
in Said receiving housing, 
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a Source of compressed gas to provide gas for inflating 

Said gas bag, and 
a gas inlet tube extending Substantially into Said gas bag 

and having a plurality of Spaced-apart gas exit ports 
through which gas flows to inflate Said gas bag, 

Said channel-shaped croSS-Section including a first flat leg, 
a Second leg having a first flat Strip and a Second Strip 
which is angled relative to Said first Strip, and a web for 
joining Said first leg to Said Second leg at a first end, 
Said first and Second legs having free opposite ends 
which are not joined together, 

Said Second Strip having an oblique orientation relative to 
Said first leg, 

Said Second leg deflecting from Said oblique orientation 
relative to Said first leg to a displaced orientation 
relative to Said first leg during inflation of Said gas bag 
due to the force exerted by the gas through the gas exit 
ports, Said Second leg deflecting against the resistance 
due to the Stiffness of Said receiving housing. 

13. The protective means according to claim 12 wherein 
Said web joining Said first and Second legs has a contour 
shape which is adapted to an outer contour shape of Said gas 
inlet tube. 

14. The protective means according to claim 12 further 
comprising at least one lead-through sleeve passing through 
Said receiving housing for receiving a fastener for attach 
ment to a vehicle. 

15. The protective means according to claim 14 wherein 
Said lead-through sleeve passes through a defined portion of 
Said gas bag which does not inflate. 

16. The protective means according to claim 14 wherein 
Said gas inlet tube is retained between Said web connecting 
Said first and Second legs and said lead-through sleeve. 

17. The protective means according to claim 12 wherein 
Said gas bag includes a Sail projection which is tensed in 
response to inflating Said gas bag. 

18. The protective means according to claim 12 wherein 
Said gas bag in an inflated condition covers a Side panel 
portion between an A pillar and a C pillar of a vehicle. 

19. The protective means according to claim 18 wherein 
Said gas inlet tube protrudes from Said receiving housing and 
extends to the gas Source arranged in Said C pillar. 

20. The protective means according to claim 18 wherein 
Said gas bag in the inflated condition covers a Side panel 
portion between Said A pillar and a B pillar of Said vehicle, 
and that Said gas inlet tube protrudes from Said receiving 
housing and extends to the gas Source arranged in Said C 
pillar. 

21. The protective means according to claim 12 wherein 
Said receiving housing comprises an injection molded Syn 
thetic material. 

22. The protective means according to claim 12 wherein 
Said first and Second legs of Said receiving housing are 
elastically movable. 


